Systemic and myocardial effects of ATP and adenosine during hypoxic pulmonary hypertension in lambs.
The systemic and myocardial effects of adenosine and ATP were investigated in 12 newborn lambs, instrumented at 5-7 d of age with catheters in the aorta, pulmonary artery, coronary sinus, and right and left atria and flow transducers around the main pulmonary artery and left circumflex coronary artery. Studies were done 3-7 d after recovery from surgery. Pulmonary hypertension was induced by exposure to alveolar hypoxia (10% O2, 5% CO2, and 85% N2), which was maintained throughout the experiment. Adenosine, ATP, or an equal volume of saline (control) was infused into the right atrial line in doses of 0.04 to 2.5 mumol/kg/min during hypoxia. Alveolar hypoxia caused significant increases in pulmonary artery pressure, pulmonary vascular resistance, left circumflex flow, left ventricular O2 consumption, and systemic and myocardial O2 extraction and a decrease in systemic O2 transport. ATP and adenosine caused selective decreases in pulmonary artery pressure and pulmonary vascular resistance at doses of 0.04 to 0.30 mumol/kg/min and decreases in both pulmonary and systemic pressures and resistances at 0.60 to 2.5 mumol/kg/min. ATP and adenosine caused increases in systemic O2 transport, left circumflex flow, left ventricular O2 transport, and left ventricular O2 consumption and decreases in systemic O2 extraction and left ventricular O2 extraction at 0.3 to 2.5 mumol/kg/min. Systemic O2 consumption did not change during the study. arterial and coronary sinus blood lactate levels increased during hypoxia and decreased from hypoxia at 2.5-mumol/kg/min infusion rates of adenosine and ATP.(ABSTRACT TRUNCATED AT 250 WORDS)